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'iir.U: Analysis of l.lanivll•••'. l.anill'i 11 Sainpli . l'\ll.: May 11, 1!)7V

/ *<lA<\ /•!• T, 0. Munson, Ph.l1.,/̂  \
Chief, Organic Analysis Unit r ORIGINAL

To: Orterio Villa, Jr. ' '
Director, Al:0

This memo contains a description of the work performed related
to the Llnngollcn l a n d f i l l problem from the initial preparations for
sample collection through a discussion of the analytical results. At
this time, the results have not yet been received from the University
of Illinois group f l > : . !!il Chian).

I. Introduction

We were requv1'•::', to collect and analyze for trace organics by
GC/MS samples fro: r.'iittonn:1,, recovery, and drinking wtrr wells
specified by the V.''i!'r Supply and Enforcement Branches, The data
were to he used to JeleiTine whether organic chemcals from the
Lliingollcn L a n d f i l l '..ere present in water supply wells •":• far fro::i the
l a n d f i l l as h'ell <:? : :' the Artesian Water Company and l.VI 1 I".1.'-? of
the Amoco Chemical !'•'! poration (see attached skctelO .

i"-̂ - We roc o p.p. ia i,! tin! this request would be straininn our analytical /
capabilities in ti • .••••cas: Jd/f L-

!. Pel cctiH'1 li' it -- 'ihe toxic 1 'units for many
diTnlln;1, • .'. i' ;n'i ht-'i'ow TFTi l i m i l s of d e t i - e I
STil;; s; M:"^; and, ~~""

2. Volatile V'f ".TTTc's -- many t1!' the chenicals of inieves', would Q\ ^
proliab 1; I'•' '"ITfVle""6Yi';'i7t7BH>rc~a7uTe~oT the_ir imJMliTy 'TIP
a(|ua!ic r .•!•.''••, nil:! oiir c a p a b i l i t i e s aiid rxpri'i en.'' Tor" jOl y
volatil'.-''""i^'iTTi's analysis iiy TIT/IHT"are c.ui!r lTT;iTtcTT' "M

As w i l l he di^cvibed in the next section, efforts were wde to
strengthen the ainhsip program in these areas.

11, Sample Colh •: t i"n

AlthoiH'li pi! c',.•:•,•••! ;". AI'O planned and pi'cp;'_r_rj fm I hp sair.plc
lliin;1 i7̂ ! ;• lii I
I li" s: vl ill", da I r

r i i l l r i ' t i

t h a i sa
of 111 it

i'les we1'!' '. • '"' col I t 1 ! e.I l i - r IfFTTiirhiaii of the Uni



ftAt the nar.ipl :., aiin;lier tli fl i'Jill ly was encniinl. red. Due "'•*"/
to the soi'.i'.y s o i l ."i : •''..j'.hness of tli' t e r r a i n , n e i t h e r i'.ell 4<l *
n o r a l t e r n a t e f l i > ' i i ' i i l l ! M could be s:in|ilril, Sample^ were oblaincd
from six well:, •• " •,'• • .n-i ir. I'.'ells, •!.', '.'.", and 2!); tie'-nvriy K e l l .1;
Ariesian Kalur Cn'';i:i"v i e l l 2; and Amocu Chemical Corp'i-at ion Well I'K-S.

1. AI'O Sampl •• . Ih' primary samples were l-j;alh,n |;rab samples
to be analyzed for i x i r a c l a b l c organics. He ton): 1 - l i t e r samples
for volatile or|;anii:. analysis by the liexadecaiK' o.M rac.t ion procedure
which is used routinely by P.PA, Region II. Aljliou.cli our experience
usiiif. this procciUi: v lor _fiC/MS was quite limited, the method had
been well tlocuini'ir.e.! by He|;ion 11, We attempted to improve nnr

.K4 xfr* ^y'^'tt'ction l i m i t I'M •;••" rai'tahle or|;nhics by passini; larv.i'r voTuincs
V.f ' f ol water throti/;!i ),'.;-.'. riT.in cuUiinn? to concentrate tin- organic
ftt.lî l materials. Althr:i..! ;••.!:• experience with this method was also
VJ^" ' quite limited, a pv>. ! i; iiuiry field test at several of the l.lanjollcn

1J/ wells on 2/1/77 In .''.• liarron produced apparently acceptable samples.

2. Dr. lid C":,i:: ': S.i:;ip!".'. At the tine of 5anplii:p,, we thought
we hail collected l>r,v ':;. exactly the ..,-.:..p>s which lia.l been rcqucsteil
by Dr. Chian -- a v ;:.'.ilr orpanics sample in a '10 ml bottle with a
teflon-faced sept1." . '".•' a 1-ra!. sav.ple for cxtractaV'le organics in
n gins? hot tie w;'1 • • of Ion-lined screu-cap. llc_asl ed ihaLJlii' .1-
bottk' be baked jj...1 '_!fflc furnace nhicli we could not i V'r but under
ordinary circu:-:1-; ' . ' • - , ii solvent rinse;! b o t t l e wnuld h; ve been...—̂
sufficicn!. llr.l'cM :'ii:.:''.ly, somehow over '.lit1 tclcnlniK' '.<• iMcl not
understand that Pi. C'iian wanted three Paiiple.-; each for v o l a t i l e
orfanics. The la:) • ('.'.:• twc adJiliona! panipieF reii'.ureJ hin to use

^r water frr.r. tbe !-•• ,1 :• ?;:~'pler. for vol.-.tiles aiialy?.) :•. In t h i s case
^'"^ thy rer-ii'.ual ?oh • ' :•; I lie bottle? did cause hit. sor.r problcr.'.s.
I" "~'s.;>-<! 1 . Sar.plc Analy •,.

1. l:\traclii! !. ' • 'allies. A portion (1 l i t e r ) of i;:;h of the
'•i.x sanples w:i:. ?.' ' : . - i y extracted to y i e l d a c i d s , lia-'.i"., aiu!
nc'.il ral« fract ie!" • I ' i v i n ; ; IS sample? tu be nn by ('.i);'.|li. 'Iliv
extract? were con, •••"'. i ,'te.l ilown to aboi'i 1 Pi w i t h tliv I i n a l solvent
beinr ben:ene. 'I;-' •'. - 'en' ration process result5 in lln loss of
no?t v o l a t i l e o:y. : I'sncb as acetone and tol'.ieiir'l.

J. XAD-2 H e - i v . '-..pies, The solvent used t" cxtr.'.'t the
iidsorbo;! organic i'..:l ci ia.l from tlie cohilun is also concrrtral ed -- once
apain one would e>;' ! IP lose most of the v o l a t i l e orr.ai'.ics. These '
simples proved tc 1" •'•••less even thoiu;h the test sainph • run earlier V
had lool'cil I'.ooJ. Ii, !.:!';enl blank (extract from a column which bad I
not hail water run :' • ••'', it) had many organic chemical: of hi;;h '
concentration whi •' ' the DC/MS Tuns of the sample r ^ t r a c l ? j
uniin ci'pretahl e, '

f
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method quite c i i r e l i i l h but si ill came- nji with imiiHcTpi r t a b l i -
results. T.ven thorn), -.••:• hmij'.hl the c> id (jrade and hrap'l of hcxadecnne
as specified in tin t r i - i h . i ' , llic hexadccane itself com aim-d sn
many peaks of con! nlio: in;; material that the extract:', i ere useless.

IV, Results and Discussion

The enclosed t a b l e summarizes the results of the (IC/'IS scans
of the IS sub-fnict ion:, o1' the & samples. The peal, mn-il.,.-r is an
arbitrary designation roujihly correspondin;; to the chit ion order f •
of the peaks. The ba'-.e peak represents the molecular i.-r-i«hi i
(usually -- actually, charj:c-to-mass ratio) of the most ainimlont LJ
mass fragment in e:icb miss spectrum. The purpose of tin- table is to ty
provide an illustration of the similarities between the various ju>
samples. An "X" in a row denotes the presence of that compound S!
in that sample fra:'. i.-n (a dotted "X" indicates that the match ir. f
not perfect), a Map.' space denotes the absence of thai coiviound in
that sample fraction, and an "0" in the first line of a cnlimn
indicates that po |"•• '-.!•• at all were seen in that cample fraction.

Rather surprisingly, l\'2 showed three larj;e peaks and one smaller \/T/f
one -- not what one i.o'jld hopI'To find in a ilrinkiiij: wa'.er well. Upon -,.
subsequent analysis or the remaining samples an event worthy of note '.'*' ?'̂ /X jji,
occurred. '''*'//*'' I P"''" • rThe acids fr::i-; inn of l\'2" was inadvertently checked off as
bavin;; been run. \''\c". couplet ion'of Hie samples, only I he Ai'xo Pi'.'3
was found to have tl-i- pwks present in the Artesian l.~. r.xa-.ination of |
the attached sketch : .p shows the dilemma -- the two w e l l s furthi't'ost I
from each other in.-1 f-,:riherest. fron the l a n d f i l l had s i ' - i l a r contamination L.
but no relation to ' b • l a n d f i l l . At t h i s p o i n t , undor : - I K l dii'-css, ..
1 communicat1.'.,! s i - . "iM'-.-l ininary resulls" to the liei'.ionil -'iffici . jî '.
Shortly thereafter, i;::'in;' the preparation of this rc-p!>-t , ihe ."Vission
was discovered an' ''"• acids fraction of I1.1.".'? analysed.

One can sc" i'n-. lh-- Table tint tin.- conta: i i i a l ion i',il I rrr.s found
in_jjie _lhrce w e l l s (''-'esian 2, Amoco PU?, and |.'i',';71 ar. c'lijirTy
related. ~AI I ' fern i "of ilir 'c O'lipouml s J'.Hsi.sjiim-U.-Jj'i.iU'̂ l-iLL1-" "' n 'IV.'. V _and
fn"Pi\'"i Seven of ihr Ihirteen ccOToiinds jircsenl_iii. IT-j are aj_so jvrcsent
Iri^JJ'--". These T'.-':V1T^ jĵ ir̂ ff'St t h i i t cbcinicajj^ avi'_mi!;r"l inn I'rnni the
lajid f il Li)Uci_Art c-^T^ini'ell 1. and Airocn |'l'.'3. ——'

The computer i'.'nl n;.s specfal search system lead in the t en.it Ive
idenl i f i c a t inn o1 li.i (if tbv four peaks found in A r l < - - . i ,u V.7. The
firs! peal; malc.hi.: ^J 'IMV;I rJi'lu-Mijml and the seeoiu! |" .1. l'.:.i!clu-d
dicliloriieycl.nlu'X.'1.". die- (if the pcakr, in PI1.':' appear:, t" be dichloi'otoliicne.
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One of the o l h ' - i r IP _^? apni'.'irs In In- clilnr.hi.-il "il (liasel upon ihc *
isotope r a t i o of I 'i • i • fr.ii'.nenls) ''lid five nT th<. i <.i\i inin|; peal,1.
in PL'3 appear to be .-M"r 'mate..!.

The contanii'r. i >:: in the other three w e l l s sampled did not seen:
related to the thrv "> lls discussed above, l-'rom liu- 'i.ihlo, one can
see that no conta:;''r" nl s were detected in MW42 and onl\ one peak in HVi'3,
Ten larf.e peaks wei: detected liy the C!C/l!.cp scan of the sample from
M''/29. Several of thr peals wore tonatively ident i f i e d (dinonyl
phlhal lal e, t r i h n u i !'!"' '-pliate, a snhst i tin od phenol) Iml |ini|iahly are
not of too much i M i i r ' . i because they do not occur in the other samples.

An important p^iv. to mention here is that, in order for a
compound to be detect id by our CC/MS system run as it was for these
scans, the concentration in the original 1-litor sample would have
to be on the order of 50 up/I nr SO parts-per-bil lion. One can see
that many chcmic;.lr. which are alarminj; at the 5 to 1!) ppb level in

ikinjl water cc>!' b. ve been present and passed undetected.

Although wo do not have standards of the chlorinaVed materials j
identified in the (!: Ir.1' ii'f. water and therefore can not qunnt itiite •' .
them, oiu1 can sa;. :' ', jii('i;tr,|; from the sizes of the peaks observed, pjjj
the levels could !' ! pjri or )!rea':er. pt.

•f,
In conclu:'.'it':i, ;. ,'ci. cp""ipnts are probaHy appropriate alioiit KJ

ho'.v our results i'0";-.iri' to those of lion !\'ebb fro"i I'.I'A Al liens (analyses ™
performed in !!)"•' • .

''.'ebb an:i!y:t .'• !::'-.,yles fro"i three of the i w l l s i v h i c ' i i.'ere sarplc-d '
this time -- lik.i. '••!•-.: inn !.': and M'CP. He did no! f i : . l any r
compounds in AK2. !'• i! r! i d e n t i f y c.':"ip!:nr, crer-ols, c,".Mrolac",a!'i, ^_
ben:pir a c i d , an.' .:i •' nf a l i p h a t i c acid:- in l!'-i"i. Mcv;| of !]•;• r i t r r i i i l . . !.v
he found were be! ••. !! i' levels whicti ive K d u l - l have de'.i :l f !, ".n porliups b1'
it is not t iio ?•!'p1', •; ir;1 t h a t re detected only or.;> peal. 11: '••.'; I', C
o'.hcr than a s n i i ••• al iplir.tic acids, Iv.1 detected rlilrriil".':i-.rn.', !•
p-dichlorolionre'v . ••• ' t vir'.V.y I phosphatr. Of the l>",: '.' i.ior pea1.:' which ' '•
l>''.' d e t e c t e d , we :' " i ' ' i c , l d ii'lilerobfiircni.1, d i n o n y l ph! i i a l lal e an.! !
t r i b u t y l pliosplv.1 .
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